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(54) AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To prevent a signaling circuit from being 
damaged owing to high tension on an electric power line 
connecting between an indoor unit and an outdoor unit 
when the electric power line and the signal line are 
erroneously connected. 

CONSTITUTION: An indoor unit A and an outdoor unit B 
both have a microcomputer function, and the outdoor 
unit B is connected with an AC commercial power 
supply. Both units A and B are connected with each 
other through a three core interunit cable 2 (electric 
power lines 2a, 2b and signal lines 2c, 2b: the line B is 
commonly used.). There are further provided a relay 
contact 60a (relay 60) inserted in the course of a line 24 
connected to the signal line 2c in the indoor unit A and 
being electrically opened and closed, and opening/ 
closing control means (microcomputer 36) for opening 
the relay contact 60a when the electric power lines 2a, 
2b and the signal lines 2c, 2b are mutually oppositely 
connected with each other while closing the relay 
contact 60a when they are normally connected. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1]To an indoor unit characterized by comprising the following installed indoors. An indoor 
side control circuit which bears control of this indoor unit, and an indoor side power source 
circuit which bears current supply of the indoor unit concerned are provided, An outdoor side 
control circuit which bears control of this outdoor unit to an outdoor unit installed in outdoor, 
and an outdoor side power source circuit which bears current supply of the outdoor unit 
concerned are provided, An air conditioner which connected each control circuits of both units 
with a signal wire while supplying commercial power supplied to one power supply circuit of both 
the above-mentioned units to a unit of another side via a power line. 

An opening and closing means which it is inserted in a line connected to the above-mentioned 
signal wire with either the above-mentioned indoor unit or an outdoor unit, and can be opened 
and closed electrically. 

An opening-and-closing-control means to open the above-mentioned opening and closing means 
when the above-mentioned power line and signal wire of each other are connected on the 
contrary, and to close the above-mentioned opening and closing means when it connects 
normally. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an air conditioner and relates to the air 
conditioner of composition of connecting the indoor unit and outdoor unit which bear a 
refrigerant compression cycle especially by the cable between units which built in the power line 
and the signal wire. 
[0002] 

[Description of the Prior Art]If it is in the air conditioner which has the indoor unit and outdoor 
unit for forming a refrigerating cycle conventionally, after installing both units, between both 
units is usually connected with a power line and a signal wire. While being able to supply by this 
the power supply supplied to one side of both units also to the unit of another side via a power 
line, when it controls the unit of another side via a signal wire from one unit or both units have a 
control facility, control information can be exchanged among both. 

[0003] As such an air conditioner, some are given in JP,1 -54621, B, for example. The interior unit 
power supply system which supplies the commercial power of exchange to the indoor unit side is 
used for an air conditioner given [ this ] in a gazette, and when abnormalities occur in an exterior 
unit side control part and it falls into it out of control, it suspends the current supply from the 
interior-of-a-room side with directions of an interior unit control section, and stops an exterior 
unit. A switch is specifically inserted in the power line wired among both units, and it forms so 
that the on-off control of the switch can be carried out. And at the time of the abnormalities in 
control by the side of an exterior unit, current supply is stopped by switch off and the drive of 
the compressor of an outdoor unit, an inverter part. etc. is stopped. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional air conditioner 
mentioned above, the wiring mistake in the wiring (a power line, a signal wire) between both units 
performed after installing an indoor unit and an outdoor unit in a house individually is not 
considered. That is, when it seems that it connects on the contrary mutually and a power line 
and a signal wire may be made to operate as it is, the high tension of a power line is impressed 
to the control section (low resisting pressure elements, such as a microcomputer, are 
comprised) in a unit, and there is a possibility of unusual current flowing and damaging an 
element by fire. 

[0005]By the way, there is also a thing using a triplex cable (one is used as a highway and a 
power supply and a signal are transmitted) besides what has a power line and a signal wire 
individually as mentioned above as a cable between units. In this case, although it is devising 
classifying each terminal by color with the tag block of an indoor unit and an outdoor unit etc., 
the terminal of a power line and a signal wire is mistaken and it may wire. Also in this case, there 
was same problem with having mentioned above too. 

[0006]This invention was made in view of such a conventional problem, and an object of this 
invention is to provide the air conditioner which can prevent damage to the element of a signal 
system at the time of connecting a power line and the signal wire of each other on the contrary 
between an indoor unit and an outdoor unit. 
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[0007] 

[Means for Solving the Problem]In order that this invention may attain the above-mentioned 
purpose, an air conditioner concerning this invention, An indoor side control circuit which bears 
control of this indoor unit to an indoor unit installed indoors, and an indoor side power source 
circuit which bears current supply of the indoor unit concerned are provided. An outdoor side 
control circuit which bears control of this outdoor unit to an outdoor unit installed in outdoor, 
and an outdoor side power source circuit which bears current supply of the outdoor unit 
concerned are provided, While supplying commercial power supplied to one power supply circuit 
of both the above-mentioned units to a unit of another side via a power line, what connected 
each control circuits of both units with a signal wire is characterized by comprising the following: 
An opening and closing means which it is inserted in a line connected to the above-mentioned 
signal wire with either the above-mentioned indoor unit or an outdoor unit, and can be opened 
and closed electrically. 

An opening-and-closing^control means to open the above-mentioned opening and closing means 
when the above-mentioned power line and signal wire of each other are connected on the 
contrary, and to close the above-mentioned opening and closing means when it connects 
normally. 

[0008] 

[Function]Since an opening-and-closing-control means opens an opening and closing means 
when a power line and the signal wire of each other are connected on the contrary, the 
communication loop through the signal wire of an indoor unit and an outdoor unit and its line will 
be intercepted. For this reason, current does not flow into the circuit of a signal system (control 
system) with the high tension by the side of a power line, and the dielectric breakdown and 
damage by fire of the element of a signal system are prevented. Since an opening and closing 
means is closed when a power line and a signal wire are connected normally, a communication 
loop is made among both units and the usual operation can be started. 
[0009] 

[Example]Hereafter, the air conditioner concerning one example of this invention is explained 
based on drawing 1 - drawing 5 . 

[0010]Indoor unit (utilization side unit) A indoors arranged as this air conditioner is shown in 
drawing 1 . It has outdoor unit (heat source side unit) B arranged outdoor, and both the units A 
and B are connected by the cable 2 between units of three cores while they are tied by the 
refrigerant pipe 1 and form a refrigerating cycle. This air conditioner has adopted the exterior 
unit power supply system, and the commercial power of the exchange 200V is supplied to 
outdoor unit B so that it may mention later. 

[001 1]The block diagram of the electric circuit of this air conditioner is shown in drawing 2 and 
drawing 3 . Drawing 2 shows the block diagram of indoor unit A, and drawing 3 shows the block 
diagram of outdoor unit B respectively. As shown in these figures, indoor unit A and outdoor unit 
B are provided with the indoor side edge backup leaves 10 and the outdoor side edge backup 
leaves 1 1 , and the both-ends backup leaves 1 0 and 1 1 are connected by the cable 2 between 
units. The cable 2 between units is a triplex cable, makes one of line 2bs of it a highway, and 
transmits a signal by the line 2a which accomplishes one pair, line 2b which constitutes a power 
supply for another pair with 2b (power line), and 2c (signal wire). The lines 2a-2c of the cable 2 
between units are respectively connected to "1" - "3" terminal of the tag blocks 10 and 11 for 
indoor unit A and outdoor unit B, and this is a normal connected state. 

[0012]In indoor unit A, as shown in drawing 2 , the power source lines 22 and 23 are connected to 
"1" and "2" terminals of the tag block 10, and the signal lines 24 and 23 are connected to "3" 
and "2" terminals. The line 23 is a common line. 

[0013]The outline of each circuit connected to these lines 22-24 is explained along with drawing 
2. Among a figure, 27 are a motor power source circuit and form the direct current voltage for 
motor drives (DC12 [V] - DC45 [V]) from the alternating current power supplied from the power 
source line 22 via the ferrite core 28 for noise absorption. 29 is a control-power-source circuit, 
and stabilizes and outputs the direct current power outputted from the smooth sections of the 
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motor power source circuit 27 to the direct current voltage for control of microcomputer 26 
grade (DC5 [V]). 

[0014330 is a drive circuit of DC motor (fan motor) 31, and is a circuit for switching the coil 
which energizes the direct current power supplied from the motor power source circuit 27 
according to the rotary place of the rotator of DC motor 31 . The blower fan of indoor unit A 
drives with this DC motor 31. The number of rotations of DC motor 31 is controlled by changing 
the direct current voltage supplied to the drive circuit 30 from the motor power source circuit 
27. 

[0015]The current fuse 32 and the ferrite core 33 for noise absorption are inserted in another 
power source line (common line) 23 which extends from the control-power-source circuit 29. 
[0016]34 in a figure is a serial power supply circuit, and puts the ground side of the output signal 
from the serial circuit 35 on the power source line 23. The serial circuit 35 receives the signal 
from the microcomputer 36. The serial circuit 35 supplies the signal (various signals from outdoor 
unit B) supplied from the signal lines 23 and 24 to the microcomputer 36. 

[0017]37 is a drive circuit, and while it can be energized to the power relay 38 and can close the 
normally open contact piece 39 (it goes into the power source line 22) based on the signal from 
the microcomputer 36, it also rotates the step motor 40 into which the angle of a flap is 
changed. 

[0018]46 is the switching circuit in which various kinds of selections and the switch for setting 
out were carried. The sensor which detects the temperature of the floor of the interior of a room 
[ 47 / 48 / a telltale light and ] to be harmonized, the sensor by which 49 detects the degree of 
lighting of the interior of a room to be harmonized, and 50 are receiving circuits which receive 
the infrared signal from wireless remote control. The sensor by which 51 detects the 
temperature of a room to be harmonized, and 52 are sensors which detect the temperature of an 
indoor side heat exchanger. 

[0019]The microcomputer 36 controls the mechanism of each part of indoor unit A based on 
various kinds of sensor signals and switch signals, and also the control information from outdoor 
unit B. 

[0020]The relay 60 which accomplishes one of the important sections of this invention is further 
connected to this microcomputer 36. 

By energizing to the relay coil, the normally opened contact 60a can be closed. 
Into indoor unit A, the normally opened contact 60a is inserted in the middle of the signal line 24 
from the tag block 10 to the serial power supply circuit 34. In order to control this relay 60, the 
microcomputer 36 performs processing shown in drawing 5 at the time of starting. 
[0021]The schematic block diagram for clarifying the important section of the above-mentioned 
indoor unit A is shown in drawing 4 . The motor power source circuit 27, the control-power- 
source circuit 29, the drive circuit 30, and the serial power supply circuit 34 are carried in the 
one power source substrate K1 , and the serial circuit 35, the microcomputer 36, and the drive 
circuit 37 are carried in the one control board K2. 

[0022]Then, outdoor unit B is explained based on drawing 3 , "1" and "2" terminals are 
connected to the power source lines 68 and 69 among the outdoor side edge backup leaves 11, 
and these power source lines 68 and 69 are connected to the rectifier 72 of bridge rectification 
via the noise filter 70 and the reactor 71, and. It is connected to the power source plug 73 in 
which the commercial power of the exchange 200V is supplied. 74 is a noise filter. 
[0023]The capacitor 73 for smooth is connected to the dc output side of the rectifier 72, and it 
results in the switching power supply circuit 76 and the inverter circuit 77 via the noise filters 74 
and 75 whose outputs of the capacitor 73 are two steps. This inverter circuit 77 has a switching 
element, makes the electric power from the switching power supply circuit 76 turn on and ofF 
with an PWM (Pulse Density Modulation) control system, and operates the motor 78 of a 
compressor. The switching power supply circuit 76 and the inverter circuit 77 operate according 
to the instructions from the microcomputer 79. 

[0024]Control of the whole outdoor unit B is borne, it results in the signal line 81 via the serial 
circuit 80, this signal line 81 is connected to "3" terminals of the tag block 11, and the 
microcomputer 79 is exchangeable about the control signal the indoor unit A side. At this time, 
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the line 69 connected to "2" terminals of the tag block 1 1 turns into one line also to 
transmission and reception of a control signal. The sensors 82, 83, and 84 which detect outdoor 
air temperature, coil temperature, and compressor temperature are connected to the 
microcomputer 79. 

[0025]While the fan motor 86 is connected via the speed-regulation circuit 85, the four-way 
valve 87 and the electromagnetic valve 88 are connected to the power source lines 68 and 69 of 
outdoor unit B. K3 is a control board among a figure. 

[0026]Next, the starting processing concerning the microcomputer 36 (it carries in the control 
board K2) of indoor unit A is explained. 

[0027]Now, the cable 2 between units assumes that it is normally connected in both the units A 
and B. In this case, the voltage of the exchange 200V is supplied to the power source substrate 
K1 from "1" of the tag block 10, and "2", and the specified voltage of the direct current 5V is 
normally supplied to the control board K2. For this reason, the microcomputer 36 of the control 
j board K2 starts, and processing of drawing 5 is started. 

[0028]The processing applies delay with fixed time and a timer (Step S2), it ranks second, makes 
[ a microcomputer is reset (Step S1), and ] a relay output port one, and energizes it to the relay 
60 (Step S3). What (Step S3) is also promptly energized to the relay 60 is made after the reset 
processing of Step SI if needed. 

[0029]Since the relay contact 60a opened wide till then closes by this starting processing of a 
series of, the signal wire 24 is connected. That is, the communication loop between the 
microcomputer 36 of indoor unit A and the microcomputer 79 of outdoor unit B is completed. 
Thereby, while both microcomputers 36 and 79 process a predetermined program, they exchange 
required control information and perform air conditioning operation of the whole air conditioner. 
[0030]On the other hand, in an installation etc., when you connect indoor unit A and outdoor unit 
B by the cable 2 between units, suppose that the power line 2a, 2b, and the signal wire 2c and 2b 
were connected accidentally. That is, in the case of this faulty wiring, the voltage of the 
exchange 200V is impressed to "3"~"i" terminal of the indoor side edge backup leaves 10, or 
"3 "-"2" terminal. 

[0031] However, since the voltage of the normal exchange 200V is not impressed to "Y'-'2'' 
terminal, the specified voltage of the direct current 5V is not supplied from the power source 
substrate K1 to the control board K2. For this reason, the microcomputer 36 is not started but a 
state equivalent to the time of the relay output port of the microcomputer 36 presupposing 
positively that it is off is maintained. Therefore, the normally opened contact 60a of the relay 60 
is still opening (OFF), and the communication path of both the units A and B is intercepted. 
[0032]Thereby, the voltage of the exchange 200V is not impressed to the serial power supply 
circuit 34 of the power source substrate K1, or the serial circuit 35 of the control board K2. 
After forming the object for transmission, and the photocoupler for reception in the line 24 side 
respectively and usually intercepting electrically in the serial circuit 35, serial parallel conversion 
of the signal is performed, but communication elements, such as such a photocoupler of low 
pressure-proofing, do not cause a dielectric breakdown with high tension, or are not damaged by 
fire according to a high current. It is the same also in the serial power supply circuit 34. 
[0033]Thus, even when faulty wiring of the cable 2 between units of three cores is carried out, 
the accident in which expensive parts are damaged with high tension can be prevented certainly, 
and the reliability of an air conditioner can be improved. Since the necessity of becoming 
sensitive to the cable wiring between units more than needed is also lost in the case of an 
installation, the efficiency of construction also improves. 

[0034]Although the above-mentioned example explained the rotary condenser which connects 
the interior of a room and an outdoor unit with this cable, using a triplex cable as a power line 
and a signal wire, The air conditioner of this invention can also apply a power line and a signal 
wire to the thing of composition of that an independent pair wire ties, respectively like the thing 
given in a gazette (JP,1 -54621, B) mentioned above, for example, without being limited to such 
[ not necessarily ] composition. 

[0035]Although the above-mentioned example explained the thing of the exterior unit power 
supply system, it is also applicable to the air conditioner of an interior unit power supply system 
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which receives the commercial power of the exchange 100V by the indoor unit side. 
[0036]The opening and closing means of this invention may use a semiconductor switching 
element, without being limited only to the relay mentioned above. 
[0037] 

[Effect of the Invention]As explained above, the air conditioner concerning this invention, For 
example, are the current supply of an exterior unit power supply system, and the thing of the 
method which connects an Indoor unit and an outdoor unit mutually with the power line and 
signal wire of the cable between units (for example, triplex cable) is adopted, That it was made to 
close when the line connected to the signal wire with the indoor unit was opened when a power 
line and the signal wire of each other are connected on the contrary (OFF), and it connected 
normally (one) For example, a sake, Even when a power line and the signal wire of each other are 
connected on the contrary in the time of installation, etc., a dielectric breakdown cannot be 
caused with the high tension by a power line, or current cannot flow into the element of a signal 
system, damage to an element can be prevented certainly, and a circuit can be protected. 



[Translation done.] 
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